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<110> Ira Herman 
Alice Welch 

<120> BETA-CAP73 CONTROL OF NORMAL AND 
ABNORMAL CELL MIGRATION 

<130> TUI-001CP 

<140> US 09/750,590 
<141> 2000-12-28 

<150> 60/170,182 
<151> 1999-12-10 

<150> 09/733,818 
<151> 2000-12-08 

<160> 3 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 4730 
<212> DNA 
<213> Bos taurus 

<220> 
<221> CDS 

<222> (392) . . . (4597) 




tgt get cct aag aac aga caa gca gca gat 
Cvs Ala Pro Lys Asn Arg Gin Ala Ala Asp 
10 15 



tgg aac aaa 
Trp Asn Lys 
20 



tac gat gac 
Tyr Asp Asp 



460 



cga ttg atg aga gca gca gaa agg gga gat 
Arg Leu Met Arg Ala Ala Glu Arg Gly Asp 



gta gaa aaa 
Val Glu Lys 
35 



gtg tec tea 
Val Ser Ser 



508 



ate ctt get aaa aag gga gtc aat cca ggc 
He Leu Ala Lys Lys Gly Val Asn Pro Gly 
40 45 



aag eta gat 
Lys Leu Asp 



gta gaa ggc 
Val Glu Gly 
55 



556 



50 



aga tct gec ttt cat gtt gtg gec tea aag 



gga aat ctt 



gag tgt ttg 



604 



Arg Ser Ala Phe His Val Val Ala Ser Lys Gly Asn Leu Glu Cys Leu 
60 65 



aa t- arc ate etc ata cat gga gtt gat att aca acc agt gac acc gca 
Jfn Ala lie Leu He His Gly Val Asp He Thr Thr Ser Asp Thr Ala 
75 80 85 

art ctt cac ctq get gca aag tat ggg cat gca ctg tgt 
£y IS Ma Leu £S Leu Ala Ala Lys Tyr Gly His Ala Leu Cys 



rfa caa aaa ctt eta cag tac aat tgt ccc act gaa cat gta gac ctg 
Leu Gin LyS Leu Leu Gin Tyr Asn Cys Pro Thr Glu His Val Asp Leu 
105 HO 115 

2 Z E £ K S 2 E K K § K £ - s 5 

120 125 130 

= ^ ata rao eta etc tac gac cat ggg gec teg gtg aat gee aaa gat 

sfr lie Gin Leu Leu Cys Asp His Gly Ala Ser Val Asn Ala Lys Asp 
140 I 45 lbU 

ata aat qqg egg aca cca ctt gtt ctg get acc cag atg tgt agg cca 
Val Asp HI Arg Thr Pro Leu Val Leu Ala Thr Gin Met Cys Arg Pro 

160 J-" 3 



155 



aca ata tgt caa ctg ctg ata gat aga ggg gcg gat att aat tec aga 
Thr fie Cys Gin Leu Leu He Asp Arg Gly Ala Asp lie Asn Ser Arg 
170 175 I 80 

gac aaa caa aac agg act get etc atg eta gga tge gag tat ggt tgc 
Asp Lys Gin Asn Arg Thr Ala Leu Met Leu Gly Cys Glu Tyr Gly Cys 
185 190 195 

aaa gat gca gta gaa gtc tta ate aaa aae ggc get gac gtg acc ttg 
Lys Asp Ala Val Glu Val Leu lie Lys Asn Gly Ala Asp Val Thr Leu 
200 205 210 

eta aac qcc ctt ggc cat gac agt tct tac tat gca aga att ggt gac 
Leu Asp lit Leu Gly His Asp Ser Ser Tyr Tyr Ala Arg He Gly Asp 
220 225 230 

aat ctg gac att eta acc tta ctg aag act gca tea gaa aat tec aac 
Asn Leu Asp He Leu Thr Leu Leu Lys Thr Ala Ser Glu Asn Ser Asn 
235 240 ^ 

aaa ggg aga gaa ctt tgg aag aaa gga cca tct tta caa cag cga aat 
Lys Gly Arg Glu Leu Trp Lys Lys Gly Pro Ser Leu Gin Gin Arg Asn 
250 255 260 

ttg tct cag atg eta gat gaa gta aat acg aag tea aat cag agg gag 
Leu Ser Gin Met Leu Asp Glu Val Asn Thr Lys Ser Asn Gin Arg Glu 
265 270 275 

eat caa aac att cag gat ctg gag att gaa aat gaa gat ctg aaa gag 
His Gin Asn He Gin Asp Leu Glu He Glu Asn Glu Asp Leu Lys Glu 



652 



700 



748 



796 



844 



892 



940 



988 



1036 



1084 



1132 



1180 



1228 



1276 



280 



285 



290 295 



aga ttg aga aaa att cag caa gaa cag aga ata tta ttg gat aaa gtc 
Arg Leu Arg Lys He Gin Gin Glu Gin Arg lie Leu Leu Asp Lys Val 
9 300 305 310 

aat aat tta cag eta cag ctg aat gag gaa gta atg gtg get gat gat 
Asn Gly Leu Gin Leu Gin Leu Asn Glu Glu Val Met Val Ala Asp Asp 
315 320 325 

ctg gaa agt gag aaa gaa aag ctg aag tec ctt ttg gca gec aaa gaa 
Leu Glu Ser Glu Lys Glu Lys Leu Lys Ser Leu Leu Ala Ala Lys Glu 
330 335 340 

aag cag cat gaa gaa age eta aga act att gag get ctg aaa agt aga 
Lys Gin His Glu Glu Ser Leu Arg Thr lie Glu Ala Leu Lys Ser Arg 
345 350 355 

ttt aaa tat ttt gag agt gat cat tta gga tea gga agt cat ttc agg 
Phe Lys Tyr Phe Glu Ser Asp His Leu Gly Ser Gly Ser His Phe Arg 
360 365 370 

aaa gaa gat atg ctt ctt aaa caa ggt caa atg tac atg aca gac tea 
Lys 2lu Asp Me? Leu Leu Lys Gin Gly Gin Met Tyr Met Thr Asp Ser 
380 385 390 

g tgt act tec aca ggc atg cca gtc cat atg caa age cga tct atg 
I Cvs Thr Ser Thr Gly Met Pro Val His Met Gin Ser Arg Ser Met 



ca 

Gin Cys 



395 



400 405 



tta aaa cca ctq gag eta gec tta cct aat caa gec tea tat teg gaa 
leu Arg Pro Leu Glu Leu Ala Leu Pro Asn Gin Ala Ser Tyr Ser Glu 



410 415 



d ac gaa att tta aag aaa gaa tta gaa gca atg aga act ttc tgt gat 
Asn Glu lie Leu Lys Lys Glu Leu Glu Ala Met Arg Thr Phe Cys Asp 

430 435 



a 

sn 

425 



tea gca aaa caa gac aga etc aaa etc caa aat gaa ctg get cae aag 
Ser Ala Lys Gin Asp Arg Leu Lys Leu Gin Asn Glu Leu Ala Hxs Lys 

445 450 455 



440 



gtg gcg gag tgc aag gee tta gca ttg gaa tgt gaa agg gtg aaa gag 
?a? Ala Glu Cys Lys Ala Leu Ala Leu Glu Cys Glu Arg Val Lys Glu 
460 4 ^ 5 4/U 



gat tea gat gag cag ata aag caa eta gaa gat gee ttg aaa gac gtg 
Asp Ser Asp Glu Gin lie Lys Gin Leu Glu Asp Ala Leu Lys Asp Val 
475 480 485 



1324 



1372 



1420 



1468 



1516 



1564 



1612 



1660 



1708 



1756 



1804 



1852 



cag aag aga atg tat gag teg gaa ggt aaa gtg aaa caa atg cag aca 
Gin Lys Arg Met! Tyr Glu Ser Glu Gly Lys Val Lys Gin Met Gin Thr 
490 495 500 

eat ttt ctt gee ttg aaa gag cae ctg aca agt gat gcg gee act ggg 
His Phe Leu Ala Leu Lys Glu His Leu Thr Ser Asp Ala Ala Thr Gly 
505 510 515 



1900 



1948 



aac cac agg ctg atg gag gaa ctg aag gat cag ttg aaa gac atg aaa 
Asn His Arg Leu Met Glu Glu Leu Lys Asp Gin Leu Lys Asp Met Lys 
520 525 530 535 

gtg aaa tac gaa ggt gcg tec gca gaa gtg ggg aaa ttg aga aac caa 
Val Lys Tyr Glu Gly Ala Ser Ala Glu Val Gly Lys Leu Arg Asn Gin 
540 545 bt| u 

ate aaa caa aat gaa atg tta gtt gaa gag ttt aag aga gat gag ggc 
lie Lys Gin Asn Glu Met Leu Val Glu Glu Phe Lys Arg Asp Glu Gly 
555 560 565 

aag ctg atg gaa gag aat aag cga ctg cag aag gag ttg age atg tgt 
Lys Leu Met Glu Glu Asn Lys Arg Leu Gin Lys Glu Leu Ser Met Cys 
570 575 580 

gaa ctg gag cga gag aag aga gga agg aag etc act gag atg gaa ggc 
Glu Leu Glu Arg Glu Lys Arg Gly Arg Lys Leu Thr Glu Met Glu Gly 
585 590 595 

cag tta aag gac ttg tea gee aag ctg gee ctt tct att cca gca gag 
Gin Leu Lys Asp Leu Ser Ala Lys Leu Ala Leu Ser lie Pro Ala Glu 

ma filO 615 



600 



605 



aaa 



ttt gaa aac atg aag age ttg tta tea aat gaa ctg aac gag aag 
Lys Phe Glu Asn Met Lys Ser Leu Leu Ser Asn Glu Leu Asn Glu Lys 
620 625 630 



gca aaa aaa tta ata gat gtg gaa aga gaa tat gaa aga tea ctt aat 
Ala Lys Lys Leu lie Asp Val Glu Arg Glu Tyr Glu Arg Ser Leu Asn 
635 640 645 

gaa act aga cca tta aag aga gaa ctt gag aat ttg aag gee aaa ctg 
Glu Thr Arg Pro Leu Lys Arg Glu Leu Glu Asn Leu Lys Ala Lys Leu 
650 655 660 

get cag cac gtc aaa cca gag gaa cat gag cag etc aag age aga tta 
Ala Gin His Val Lys Pro Glu Glu His Glu Gin Leu Lys Ser Arg Leu 
665 670 675 

gag cag aag tea gga gaa ctt ggg aag agg ate act gag tta aca teg 
Glu Gin Lys Ser Gly Glu Leu Gly Lys Arg lie Thr Glu Leu Thr Ser 
680 685 690 695 

aaa aat cag acg tta caa aag gaa ate gaa aag gtc tgc ctg gat aat 
Lys Asn Gin Thr Leu Gin Lys Glu lie Glu Lys Val Cys Leu Asp Asn 
700 705 710 

aag etc ctt aca caa caa gta aat aac tta aca act gaa atg aaa aat 
Lys Leu Leu Thr Gin Gin Val Asn Asn Leu Thr Thr Glu Met Lys Asn 
715 720 725 

gtc cct tta aaa gta agt gaa gaa atg aaa aag tea cat gat gta att 
Val Pro Leu Lys Val Ser Glu Glu Met Lys Lys Ser His Asp Val lie 
730 735 740 



1996 



2044 



2092 



2140 



2188 



2236 



2284 



2332 



2380 



2428 



2476 



2524 



2572 



2620 



£ £ £ £ £ £ 5 £ E S !3 1 E - - = 

745 750 

E £ £ £ E £ E £ £ £ £ E E E E £ 

760 765 770 

agt aaa aat gtc age ego ctg gaa act gtg ttc .t. cct ccc gag aga 

Ser Lys Asn Val Ser Arg Leu Glu Thr Val Pne lie 
780 /Sb 

cac gaa aaa gaa atg atg got ctg aaa tec aat ate act gaa ctt aag 
His Glu Lys Glu Met Met Ala Leu Lys Ser Asn lie inr ^ 
795 800 

£ e a £ e £ e e £ s e £ s e e 

e £ £ £ E £ - - - s £ £ £ E £ £ 

825 830 

- S £ SI £ £ S £ £ £ £ S £ £ £ § 

840 845 850 

n, a i- aa a acc aat aga gaa tta gta gat gtg aag aag 

£ £ £ £ £ £ £ - A ^ - «i * SP ™ l». l YS 

860 bb:3 
4- «t- raa aaa ttt qtg aaa ata aaa gat gag aac 

£ £ E £ £ £ £ £ - - ^ 5ss Glu Rs ° 

875 880 

E £ £ £ 5 £ £ £ £ - - - i " - K 

890 895 

E £ £ £ £ 5 £ £ £ £ - § 2 - ~ s 

905 910 915 

a ag a 9 c at, aa, jtc cj, £= > f £ J* J« £ £ £ £ 

Lys Ser Met Lys Lys Val Gin Asp Asn ser 
920 925 930 

S £ £ £ £ K £ £ £ £ £ £ £ £ £ £ 

940 94b 

E £ £ 5 £ £ K £ S SS £ £ £ £ £ £ 

955 9bU 
tat get ccg ate ate age ttg gaa gag tgt gag aga aaa ttt aaa gee 



2716 



2764 



2812 



2860 



2908 



c ttg 2956 



3004 



3052 



3100 



3148 



3196 



3244 



3292 



3340 



Tyr Ala Pro lie He Ser Leu Glu Glu Cys Glu Arg Lys Phe Lys Ala 



970 



975 



a a a a a £ ss £ s= a as a a £ 



985 



990 



aat acc agt gaa gaa gag gcc aag aag tgc aag caa gag aat gac aag 
Asn Thr Ser Glu Glu Glu Ala Lys Lys Cys Lys^Gln Glu Asn Asp Lys 



1000 



1005 



1015 



£ £ £ a £S S S S 55 £ £ S £ E 



1020 



aft cac att qag aat tct tat gaa aca gaa aga gca tta age aga aaa 
fal His fie Glu Asn Ser Tyr Glu Thr^Glu Arg Ala Leu Ser^Arg Lys 



1035 



aca gaa gag ctg aac aga cag tta aaa gac ctg ttg cag aaa tac aca 
Thr Glu Glu Leu Asn Arg Gin Leu Lys Asp Leu Leu Gin Lys Tyr 
1050 1055 



a a £ ss a £ a s £ « a as a £ a 

1070 10/b 



3388 



3436 



3484 



3532 



3580 



3628 



1065 



a ss a a £ a a a a £ £ a £ a a £ 



1080 1085 



1090 



ccg ctg gag cag gtt gag tec ctg aaa aaa tct ctt agt ggt aca ate 
Pro Leu Glu Gin Val Glu Ser Leu Lys Lys^Ser Leu Ser Gly Th^Ile 



1100 



a a £ £ a a £ £ £ £ a 5 ss £ a £ 

1120 J-J-^J 



1115 



a a a a a a a £ a a a £ aa a a 



1130 



aac tec tct gtg cce ctg get gag eat ttg cag gtt aag gaa gca ttt 
Asn Ser Ser Val Pro Leu Ala Glu His Leu Gin Val^Lys Glu Ala Fh 



1145 H50 



1160 



1165 



gaa age caa aac aaa act gaa gag gtc tec aaa etc cag tct gag att 
Glu Ser Gin Asn Lys Thr Glu Glu Val Ser Lys Leu Gin Ser Glu lie 



1180 



1185 



a a a £ a a £ a £ £ a a a a a ss 



3676 



3724 



3772 



3820 



3868 



a a a ti z as £ s £ ?s »■ - s E 



3916 



3964 



4012 



1195 



1200 1205 



qat ttg teg aaa tat aaa gca acg aaa age gat ttg gag aca cag att 
Asp Leu Ser Lys Tyr Lys Ala Thr Lys Ser Asp Leu Glu Thr Gin lie 
1210 1215 1220 

tec gac tta aac gaa aaa ttg gec aat ctg aat agg aag tat gag gaa 
Ser Asp Leu Asn Glu Lys Leu Ala Asn Leu Asn Arg Lys Tyr Glu Glu 
1225 1230 1235 



gta tgt gag gag gtt ttg cat gec aaa aag aag gaa ctg tct get aaa 
Val Cys Glu Glu Val Leu His Ala Lys Lys Lys Glu Leu Ser Ala Lys 
1240 1245 1250 1255 



4060 



4108 



4156 



4204 



gat gag aag gaa ttg etc cat ttc age ata gag caa gaa ate aaa gat 
Asp Glu Lys Glu Leu Leu His Phe Ser lie Glu Gin Glu lie Lys Asp 
1260 1265 1270 

cag cag gaa cga tgt gac aaa tec tta aca acc ate acg gag eta cag 
Gin Gin Glu Arg Cys Asp Lys Ser Leu Thr Thr lie Thr Glu Leu Gin 
1275 1280 1285 

aga aga ata cag gaa tct gec aaa caa ate gaa gca aaa gat aat aag 
Arg Arg He Gin Glu Ser Ala Lys Gin He Glu Ala Lys Asp Asn Lys 
12 90 1295 1300 

ata act gaa ctg etc aat gat gtg gag aga tta aaa cag gec etc aat 
He Thr Glu Leu Leu Asn Asp Val Glu Arg Leu Lys Gin Ala Leu Asn 
1305 1310 1315 

ggc ctt tec cag etc acc tat gga agt ggg agt ccc age aag agg cag 
Gly Leu Ser Gin Leu Thr Tyr Gly Ser Gly Ser Pro Ser Lys Arg Gin 
1320 1325 1330 1335 

agt cag ctg att gac age ctg cag cag cag gtc agg tec ctg cag cag 
Ser Gin Leu He Asp Ser Leu Gin Gin Gin Val Arg Ser Leu Gin Gin 
1340 1345 1350 

cag ctg gcg gat gee gac aga cag cac caa gaa gta att gca att tat 
Gin Leu Ala Asp Ala Asp Arg Gin His Gin Glu Val He Ala He Tyr 
1355 1360 1365 

egg aca cac ctt ctt agt get gca cag ggt cac atg gat gag gat gtg 
Arg Thr His Leu Leu Ser Ala Ala Gin Gly His Met Asp Glu Asp Val 
13 70 1375 1380 

cag gee gee tta ctg cag ate ata cag atg egg cag ggg etc gtg tgc 
Gin Ala Ala Leu Leu Gin He He Gin Met Arg Gin Gly Leu Val Cys 
1385 1390 1395 

tag teg gca ccccccagcc cacagtggct ttccctgctg gtgetgagea 
* Ser Ala 
1400 

ttctgtgcgc aacttcatgg cctttctggg cctcgctgtg ctagtataat taaaataaag 4697 
tgtattttga tccatcaaaa aaaaaaaaaa aaa 



4252 



4300 



4348 



4396 



4444 



4492 



4540 



4588 



4637 



<210> 2 
<211> 1401 
<212> PRT 
<213> Bos taurus 

Met°Met Ser Cys Trp Phe Ser Cys Ala Pro Lys Asn Arg Gin Ala Ala 

1 5 10 15 

Asp Trp Asn Lys Tyr Asp Asp Arg Leu Met Arg Ala Ala Glu Arg Gly 

20 25 30 

Asp Val Glu Lys Val Ser Ser lie Leu Ala Lys Lys Gly Val Asn Pro 

35 40 45 

Gly Lys Leu Asp Val Glu Gly Arg Ser Ala Phe His Val Val Ala Ser 

50 55 60 

Lys Gly Asn Leu Glu Cys Leu Asn Ala lie Leu lie His Gly Val Asp 
65 70 75 80 

lie Thr Thr Ser Asp Thr Ala Gly Arg Asn Ala Leu His Leu Ala Ala 

85 90 95 

Lys Tyr Gly His Ala Leu Cys Leu Gin Lys Leu Leu Gin Tyr Asn Cys 

100 105 HO 

Pro Thr Glu His Val Asp Leu Gin Gly Arg Thr Ala Leu His Asp Ala 

115 120 125 

Ala Met Ala Asp Cys Pro Ser Ser lie Gin Leu Leu Cys Asp His Gly 

130 135 I 40 

Ala Ser Val Asn Ala Lys Asp Val Asp Gly Arg Thr Pro Leu Val Leu 

150 155 
Ala Thr Gin Met Cys Arg Pro Thr lie Cys Gin Leu Leu lie Asp Arg 

165 170 175 

Gly Ala Asp lie Asn Ser Arg Asp Lys Gin Asn Arg Thr Ala Leu Met 

180 185 190 

Leu Gly Cys Glu Tyr Gly Cys Lys Asp Ala Val Glu Val Leu lie Lys 

195 200 205 

Asn Gly Ala Asp Val Thr Leu Leu Asp Ala Leu Gly His Asp Ser Ser 

2io 215 220 

Tyr Tyr Ala Arg lie Gly Asp Asn Leu Asp lie Leu Thr Leu Leu Lys 
225 230 235 

Thr Ala Ser Glu Asn Ser Asn Lys Gly Arg Glu Leu Trp Lys Lys Gly 

245 250 255 

Pro Ser Leu Gin Gin Arg Asn Leu Ser Gin Met Leu Asp Glu Val Asn 

260 265 270 

Thr Lys Ser Asn Gin Arg Glu His Gin Asn lie Gin Asp Leu Glu He 

275 280 285 

Glu Asn Glu Asp Leu Lys Glu Arg Leu Arg Lys lie Gin Gin Glu Gin 

290 295 300 

Arg lie Leu Leu Asp Lys Val Asn Gly Leu Gin Leu Gin Leu Asn Glu 
305 310 315 320 

Glu Val Met Val Ala Asp Asp Leu Glu Ser Glu Lys Glu Lys Leu Lys 

325 330 335 

Ser Leu Leu Ala Ala Lys Glu Lys Gin His Glu Glu Ser Leu Arg Thr 

340 345 350 

lie Glu Ala Leu Lys Ser Arg Phe Lys Tyr Phe Glu Ser Asp His Leu 

355 360 365 

Gly Ser Gly Ser His Phe Arg Lys Glu Asp Met Leu Leu Lys Gin Gly 

370 375 380 

Gin Met Tyr Met Thr Asp Ser Gin Cys Thr Ser Thr Gly Met Pro Val 
385 390 395 400 

His Met Gin Ser Arg Ser Met Leu Arg Pro Leu Glu Leu Ala Leu Pro 



Asn Gin Ala Ser Tyr Ser Glu Asn Glu He Leu Lys Lys Glu Leu Glu 
Ala Met Arg Thr Phe Cys Asp Ser Ala Lys Gin Asp Arg Leu Lys Leu 
Gin Asn Glu Leu Ala His Lys Z Ala Glu Cys Lys Ala Leu Ala Leu 
Glu Cys Glu Arg Val Lys Glu Asp Ser Asp Glu Gin He Lys Gin Leu 

a cc; 470 4 

Glu Asp Ala Leu Lys Asp Val Gin Lys Arg Met Tyr Glu Ser Glu Gly 
Lys Val Lys Gin Met Gin Thr His Phe Leu Ala Leu Lys Glu His Leu 

CQQ 505 

Thr Ser Asp Ala Ala Thr Gly Asn His Arg Leu Met Glu Glu Leu Lys 
Asp Gin HI Lys Asp Met Lys Val Lys Tyr Glu Gly Ala Ser Ala Glu 

Val Gly Lys Leu Arg Asn Gin lie Lys Gin Asn Glu Met Leu Val Glu 

c/ic 550 

Glu Phe Lys Arg Asp Glu Gly Lys Leu Met Glu Glu Asn Lys Arg Leu 

5 65 

Gin Lys Glu Leu Ser Met Cys Glu Leu Glu Arg Glu Lys Arg Gly Arg 

580 585 
Lys Leu Thr Glu Met Glu Gly Gin Leu Lys Asp Leu Ser Ala Lys Leu 

Ala Leu III lie Pro Ala Glu !ys Phe Glu Asn Met Lys Ser Leu Leu 

g]_5 bzU 
Ser HI Glu Leu Asn Glu Lys Ala Lys Lys Leu He Asp Val Glu Arg 

Glu Tyr Glu Arg Ser Leu Asn Glu Thr Arg Pro Leu Lys Arg Glu Leu 

645 650 . 

Glu Asn Leu Lys Ala Lys Leu Ala Gin His Val Lys Pro Glu Glu His 

660 ^65 
Glu Gin Leu Lys Ser Arg Leu Glu Gin Lys Ser Gly Glu Leu Gly Lys 

675 680 685 

Arg He Thr Glu Leu Thr Ser Lys Asn Gin Thr Leu Gin Lys Glu He 

ron 695 
Glu lTs Val Cys Leu Asp Asn Lys Leu Leu Thr Gin Gin Val Asn Asn 

HI Thr Thr Glu Met lys Asn Val Pro Leu Lys Val Ser Glu Glu Met 

Lys Lys Ser His Asp Val He Val Asp Asp Leu Asn Lys Lys Leu Ser 

Asp Val Thr III Lys Tyr Thr Glu Lys Lys Leu Glu Met Glu Lys Leu 

755 760 
Leu Met Glu Asn Ala Ser Leu Ser Lys Asn Val Ser Arg Leu Glu Thr 

Val III He Pro Pro Glu Arg His Glu Lys Glu Met Met Ala Leu Lys 

Ser Asn He Thr Glu III Lys Lys Gin Leu Ser Glu Leu Asn Lys Lys 

Cys Gly Glu Asp III Glu Lys He Tyr III Leu Met Ser Glu Asn Asn 

Asp Leu Lys !ys Thr Met Ser His Gin Tyr Val Pro Val Lys Thr His 

Glu Glu He Lys Thr Ala Leu III Ser Thr Leu Asp Lys Thr Asn Arg 
850 855 860 



Glu Leu Val Asp val Lys Lys Lys Cys Glu Asp lie Asn Gin Glu Phe 
5a! Lys He Lys Asp gIu Asn Glu II. Leu Lys »r, Asn Leo Glu Asn 
Tht Gin A s „ Gin «1 Lys Ma Glu Tyt Ue Set Leu At, Glu Hi. Glu 
G1 u Lys Met III Sly Leu At, Lys Set Met Lys Lys Val Gin Asp As„ 
Set Ala III He Leu Ala Lys Z Ly. Lys Set Gin Glu Glu He Val 
Th r Z His Glu Glu Ue Ala Ala Gin Lys At, Glu Leu Asp Tht lie 
S " Glu cys He Lys Leu Lys Tyt Ala Pto lie He Set Leu Glu Glu 
cys Olu At, Lys III Lys Ala Tht Glu Lys Giu Leu Lys Glu Gin Leu 
Set Gin Gin Z Gin Lys Tyt Ajj.hr Set Glu Glu GluMa Lys Lys 
Cys Lys III Glu Asn Asp Lys Leu Lys Lys Glu HeW Tht Leu Gin 

1010 , tt * Tin rin Asn Ser Tvr Glu Thr 

Lys Asp Leu Lys Asp Lys Asn Val Hts He Glu^Asn Ty ^ 

Al, Leu Set «f Lys Tht Glu Glu^Leu Asn At, Gin Leu^Lys 
Asp Leu Leu Gl. Ly.Syr Tht Glu XI. Ly. Lys Glu Lys GluLy. Leu 
V,l Glu Glu A° S „°A1. Lys Gin Tht^et Glu He Leu Alalia Gin Tht 
Leu Leu G^Lys Gin His v.l Pto Leu Glu Gin v.lGlu Set Leu Lys 
Lys Set°Le„ Set Gly Tht He Glu Tht Leu Lys^u Glu Leu Lys Tht^ 
iyfGln At, Cys Tyt Gl^Lys Glu Gin Gl^Tht Val Tht Gin Leu^At, 
Gin „et Leu Glu As^Gln Lys Asn Setter Val Pro Leu JUGlu His 
Leu Gin Val ly.°Glu Al, Phe Glu Lys Glu Val Gly He He Lys Ala 
Set Leu £ 5 Glu Ly, Glu Glu Glu Set Gin Asn Ly^Tht Glu Glu v.l 
Set LysVu Gin Set Glu He Gin Asn Tht Ly^Gln Ala Leu Lys Ly^ 
Leu 5 Gl» Tht At, Glu valV Asp Leu S«Lys Tyt Lys Ala Th^Lys 
set Asp L,u Glu Tn^Gln He Set As^L.u Asn Glu Lys Leu Ma Asn 
Leu AS» At, Ly^Tyt Glu Glu Va^Gys Glu Glu Vai Le^His Ala Lys 
Lys Lys Gl„ 5 Leu Set Ala Lys^sp Glu Lys Glu Leu^Leu Hi, Phe Set 
He Glu°Gln Glu He Lys Asp Gin Gin Glu Ar^Cys Asp Lys Set Le^ 
Tht 5 Tht He Tht Glu Le^Gln At, At, 11. Gin Glu Set Ala Ly. Gin 
He Glu Ma Lys Asp Asn Lys He Tht^lu Leu Leu Asn AjpV.l Glu 
At, Leu Lys G?n°Al, Leu Asn Gly Leu Set Gin Leu Tht Tyt Gly set 



1320 1325 
Gly ser Proper Lys Arg Gin Ser Gin Leu lie Asp Ser Leu Gin Gin 
1330 ^ 1335 

60 

LOOO 

,eu Leu Ser Ala Ala Gl 

1365 1370 



Gin Val Arg Ser Leu Gin Gin Gin Leu Ala AspMa Asp Arg Gin His 
G^Glu Val He Ala IleV Arg Tnr His^eu Leu Ser Ala Al^Gln 
Gly His Met Asp G^Asp Val Gin Ala Ala Leu Leu Gin II. II. Gin 



1380 1385 



Met Arg Gin Gly Leu Val Cys Ser Ala 
1395 1400 



<210> 3 
<211> 4206 
<212> DNA 
<213> Bos taurus 



gagct gttggttttc ttgtgctcct aagaacagac aag a t - 0 

tacga?gacc gattgatgag agcagcagaa aggggagatg tagaaaaagt 9 ljJ0 
cttgctaaaa agggagtcaa tccaggcaag ctagatgtag jaggcag^ ^ fc 240 

gttgtggcct caaagggaaa tcttgagtgt "gaatg a gt atgggcat 300 

attacaacca gtgacaccgc aggaaggaat ^tcttcacc tgg g agacctgC ag 360 

gcactgtgtc tacaaaaact tctacagtac aattgtccca ctg * a cagctgctc 420 

ggaagaactg cacttcatga tgcagctatg ^agactgtc £tctagcat ^ 
tgcgaccatg gggcctcggt gaatgccaaa ^tgtagatg gcggaca * ^ 

gctacccaga tgtgtaggcc aacaatatgt caactgctga y y y tggt tgcaaa 600 
aattccagag acaaacaaaa caggactgct ctcatgctag jatgcgagta « £ 66Q 
gatgcagtag aagtcttaat caaaaacggc gctgacgtga ccttgctgg £ ^ 72Q 
catgacagtt cttactatgc aagaattggt ^aatctgg atctttacaa 780 

actgcatcag aaaattccaa caaagggaga gaactttgga g ^ gagggagcat 840 
cagcgaaatt tgtctcagat gctagatgaa gtaaatacga agtcaaatca ***** 9Q0 
caaaacattc aggatctgga gattgaaaat ^agatctga "gagagat ** 96Q 
cagcaagaac agagaatatt attggataaa gtcaatggtt tacagct g * W2Q 
gaagtaatgg tggctgatga tctggaaagt jagaaagaaa agctgaag 1080 
gccaaagaaa agcagcatga agaaagccta agaactattg aggctctg ^ 
aagtattttg agagtgatca tttaggatca ^aagtcatt tcaggaa g J 1200 
cttaaacaag gtcaaatgta catgacagac ^acagtgta cttccac gg * 1260 
catatgcaaa gccgatctat gttaagacca ctggagctag «ttacc ^ attca 1320 

tattcggaaa acgaaatttt aaagaaagaa ttagaagcaa ggag^gcaag 1380 

gcaaaacaag acagactcaa actccaaaat gaactggctc acaaggtggc f*^ ^ 
gccttagcat tggaatgtga aagggtgaaa jaggattcag t agt gaaacaa 1500 

aaagatgcct tgaaagacgt gcagaagaga atgtatgagt cggaagg * £ 1560 
atgSagacac attttcttgc cttgaaagag "cctgacaa Qtgatgcggc ca^ggg ^ 
cacaggctga tggaggaact gaaggatcag "9^^ aaa * aaat gt tagttgaa 1680 
gcgtccgcag aagtggggaa attgagaaac °aaatcaaac aaaatgaaa g g g ^ 
gagtttaaga gagatgaggg -agctgatg 9«gagaata jgcgactg^ * fj^ lSQQ 
agcatgtgtg aactggagcg agagaagaga **^*^* cagagaaatt tgaaaacatg 1860 
ttaaaggact tgtcagccaa gctggccctt tctattccag tgtggaaaga 1920 

aagagcttgt tatcaaatga jctgaacgag aaggcaaaaa "ttaa ^ 1980 
gaatatgaaa gatcacttaa tgaaactaga ^attaaag ** cagattagag 2040 

gccaaactgg ctcagcacgt caaaccagag gaacatgagc agct g g * 21QQ 
cagaagtcag gagaacttgg gaagaggatc actgagttaa catcgaaaa | 9^ 216Q 
caaaaggaaa tcgaaaaggt ctgcctggat "taagctcc aaagtcaca t 2220 

ga^aaSg g^ag SSUatg tgL-cc atatacagaa 2230 



aag.agttgg aaatgg.gaa gttgcttatg gaaaatgcca ^ttaa,taa aaatgtcagc 2340 

nsss: sssss 
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ataaaao", ag?ac,tc„ crtaagagag catgaagaaa agatgagtgg cctaaggaag 2760 

£k ssss ssss sssss s» ~ 

Lggaatgca tcaagctaaa atatgctccg atcatcagct tggaagagtg tgagagaaaa 2940 
tSaaqcca ctgagaaaga actaaaagaa cagctatccc agcagacaca gaagtataat 3000 
accag^gaag aagaggccaa gaagtgcaag caagagaatg acaagttaaa jaaggagatc 3060 
ctcactcttc agaaggatct aaaggataag aatgttcaca "gagaattc "atgaaaca 
„ flaaaacat taaqcagaaa aacagaagag ctgaacagac agttaaaaga cctgttgc y 
aaa?acacag aggcaaagaa ggagaaagag aagctcgtgg aggaaaatgc caagcagact 3240 
tSagatcc t?gcagcaca aactcttttg cagaagcagc atgttccgct ggagcaggtt 3300 

aaaoaaoS gfatc.taaa agctagSt, agagaaaagg aagaag.aag "10 
aSaagagg ?ctccaaact ccagtotgag attcagaata ctaaacaagc 9«.a,aa.a 3600 

«: i 'csnsn 
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acaaccatca cggagctaca gagaagaata caggaatctg ccaaacaaat cgaagcaaaa 3900 

oataataaga taartgaact gctcaatgat gtggagagat taaaacaggc «*caatggc 3960 
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